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pc I d 0  Idm During t h e  Skylab rendezvous, on-board range 
cn urn measurements f o r  naviga t ion  updates  w i l l  be made wi th  t h e  

fi- P z 3- VHF ranging system. This  system has n o t  been s p e c i f i e d  
f o r  t h e  Skylab Program; however, f o r  Apollo t h e  VHF system 

I- has  a maximum unambiguous range of 327 nm. Range measure- 
\ ments can be made only i f  t he  range r a t e  does n o t  exceed 
0 0 1 9 0 0  f t / s e c . *  The proposed Skylab rendezvous has been 

H The c u r r e n t  Skylab rendezvous t r a j e c t o r y  w a s  
rd s imula ted  t o  determine t h e  range ,  range r a t e ,  and t o t a l  

F 

i n v e s t i g a t e d  i n  l i g h t  of t h e s e  l i m i t s .  
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r e l a t i v e  v e l o c i t y  which e x i s t  under c o n d i t i o n s  of minimum, 
X Q E i  - maximum, and average phasing requirements .  F igure  1 shows 

m u  a r e l a t i v e  motion p l o t  of  t h e  f i n a l  p o r t i o n  of t h e s e  
t r a j e c t o r i e s  beginning a t  t h e  a p s i d a l  c r o s s i n g  p r i o r  t o  t h e  
NC2 maneuver. F igures  2 ,  3 ,  and 4 show p l o t s  of  range and 
v e l o c i t y  versus  t i m e  t o  go u n t i l  Terminal Phase I n i t i a t i o n  
( T P I )  f o r  t h e s e  t h r e e  phasing s i t u a t i o n s .  The major even t s  
as  w e l l  a s  t h e  l i m i t s  on range and range r a t e  are noted on 
t h e s e  f i g u r e s  . 

The l i m i t i n g  f a c t o r  on t h e  VHF system i n  a l l  cases 
i s  range and n o t  range r a t e .  Under t h e  327 nm l i m i t  on range 
measurements, t r a c k i n g  coverage i s  o b t a i n a b l e  f o r  about 1 7 0 0  
seconds p r i o r  t o  NC2 f o r  t h e  minimum phasing requirement 
case, and 300 and 700 seconds a f t e r  NC2 f o r  t h e  average and 
maximum phasing requirement cases .  Tracking coverage w i l l  be  
a v a i l a b l e  p r i o r  t o  t h e  NCC maneuver f o r  a l l  cases. An opera- 
t i o n a l  l i m i t  of 327 nm on range w i l l  allow 4 7 0 0 ,  2 7 0 0 ,  and 
2 2 2 0  seconds coverage p r i o r  t o  t h e  NCC maneuver f o r  t h e  
minimum, average, and maximum phasing requirement  cases  
r e s p e c t i v e l y .  

' - v 1 d E - c  
d W  u 
- W b H  - E: q 4 4  

Jlr 
/ 

*Schmid, K.  H . ,  Descr ipt ion of Apollo VHF Ranging 
System, Bellcomm Memorandum f o r  F i l e ,  A p r i l  5 ,  1968. 
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Thus, un le s s  t h e  VHF range i s  extended,  t h e  system 
w i l l  n o t  always provide  adequate coverage f o r  on-board navi- 
g a t i o n  p r i o r  t o  NC2. However, a minimum of 2200 seconds of 
coverage i s  a v a i l a b l e  p r i o r  t o  NCC i f  t h e  VHF o p e r a t i o n a l  
l i m i t  i s  327 nm. 
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